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the mean position of the centre as 97°’i + I5 C ‘2 from 
thirteen observations by various observers. In the 
“General Catalogue of Radiant Points” ( Memoirs R.A.S., 
vol. liii.) this shower forms No. lxxix. and the radiant is 
given at 96"-6 + 16 n ‘5, based on nineteen observations. 
But there is now reason to believe that these positions 
are two or three degrees north of the correct place and 
that instead of corresponding with the star y Geminorum 
it really agrees with £ Geminorum. Certainly in 1900 
and 1901 the most conspicuous shower of rapid streak¬ 
leaving meteors was directed from ioo° + 13°, the posi¬ 
tion of the star | Geminorum for January 1901 being 
a = 6h. 39m. 44'os., 8 = 13° o' 9"‘i +. 

It will be interesting to watch future returns of the 
October meteors in order to ascertain whether the formerly 
strong shower at v Orionis has only been temporarily 
weak during the few past years or whether it has finally 
withdrawn in favour of its easterly companion radiant at 
£ Geminorum. Possibly the swarm of Orionids has been 
recently disturbed by planetary attraction and the node 
displaced sufficiently to bring about a change of 9 0 in 
the radiant. If so, the principal meteoric display of 
October must henceforth be known as Geminids instead 
of Orionids. But the more probable supposition appears 
to be that the Orionids have been very scantily dis¬ 
tributed along those parts of their orbit traversed by the 
earth in late years, whereas the neighbouring shower in 
Gemini has been so much stronger than usual as to form 
the principal display of the epoch. The Orionid system 
used to present itself with considerable regularity like 
the August Perseids, though it exhibited variations of 
strength in part no doubt attributable to the different 
atmospheric conditions prevailing, to the position and 
age of the moon and to other circumstances capable of 
affecting the visible aspect of the stream. 

W. F. Denning. 


ARMOUR-CLAD WHALES. 

A MONG the many wonderful palaeontological dis- 

coveries that have startled the scientific world 
during the last few years, none, perhaps, is more un¬ 
expected than the revelation that the ancestral whales 
were protected from attack by a bony armour analogous 
to that wfith which the armadillos of South America are 
covered. Scarcely less marvellous is the fact that 
vestiges of this ancient coat of mail are still borne by 
such familiar cetaceans as the porpoise and its near 
relative the Japanese porpoise ( Neophocaetia phocae- 
noides ), the latter species being distinguished by the 
absence of a back-fin. That creatures like the modern 
pelagic whales and porpoises, or even the river dolphins, 
could ever have been invested with a complete bony 
armour is, of course, an absolute impossibility. The 
rigidity of such a panoply would have interfered far too 
much with the mobility of their supple bodies, while its 
weight would have impaired their buoyancy. Con¬ 
sequently it is necessary to assume that in even the 
earlier representatives of these types the armour must 
have been in a condition of degradation and elimination, 
so that we must go back to still earlier forms to find it in 
its full development. As every one know's nowadays, 
whales and dolphins trace their ancestry to land animals, 
and it appears highly likely that when such ancestral 
creatures began to take to an amphibious life on the 
sea-shore, or at the mouth of a large river, they may 
have developed a dermal armour which would serve to 
protect them alike from the breakers and from the attacks 
of sharks and other marine monsters. For the idea that 
the terrestrial ancestors of the cetaceans were dad in 
armour cannot for a moment be entertained, since the 
primitive mammals were not so protected and the 

NO. 1670, VOL. 64] 


American armadillos afford an instance of the develop¬ 
ment de novo of such a bony panoply at a comparatively 
recent epoch. 

Years ago the late Dr. H. Burmeister described a 
porpoise from Argentina as Phocaena spinipinnis , on 
account of its possessing a number of spiny tubercles 
embedded in the skin in the neighbourhood of the back- 
fin as well as on the fin itself. “ Some small spines,” he 
writes, “ begin in the middle of the back, at the distance 
of 25 centimetres in front of the fin, as a single line of 
moderate spines ; but soon another line begins on each 
side, so that in the beginning of the fin there are already 
three lines of spines. These three lines are continued 
over the whole rounded anterior margin of the fin and 
are augmented on both sides by other small spines 
irregularly scattered, so that the whole number of lines 
of spines in the middle of the fin is five.” In a section 
of the skin of the back-fin the tubercles are distinctly 
seen, many of them being double. 

Similar tubercles were described on the back-fin of a 
porpoise taken in the Thames in 1865 ; and quite re¬ 
cently a row of no less than twenty-five well-developed 
tubercles has been detected on the front edge of the 
back-fin of a fcetal porpoise, these tubercles being nearly 
white and thus showing up in marked contrast to the 
dark-coloured skin. Even more distinct are the tubercles 
in the skin of the Unless back of the Japanese porpoise, 
where they form several rows of polygonal plates. 

In a fossil porpoise ( Delpkinopsis freyeri ) from the 
middle Tertiary deposits of Radoboj in Croatia, the 
tubercles were still more strongly developed, and formed 
a series of regularly arranged and parallel rows in the 
neighbourhood of the back-fin. They clearly indicate 
one step from the modern porpoises in the direction of a 
species provided with a functional bony armour in this 
region of the body. Between the extinct Croatian por¬ 
poise and the much more ancient whale known as 
Zeuglodon , some part of whose body was protected by a 
bony armour as solid as that of the giant extinct relatives 
of the modern armadillos, the intermediate links are at 
present unknown, although they may turn up any day. 
Zeuglodon was first discovered in the early Tertiary 
strata of the United States, but its remains have subse¬ 
quently been obtained from the equivalent deposits of 
Egypt and elsewhere, and in early times it was probably 
the dominant cetacean of the world. Years ago there 
were discovered with the bones of the internal skeleton of 
this whale a number of bony plates which originally 
formed a dermal armour ; although they were regarded 
as belonging to a species of leathery turtle and as having 
nothing to do with the whale. 

But in microscopic structure, as well as in their ar¬ 
rangement, these polygonal bony plates differ altogether 
from the armour of the leathery turtle ; while their struc¬ 
ture is generally similar to the undoubted bones ot 
Zeuglodon with which they are found in association. 
Moreover, a fragment covered on one side with armour ot 
this type has been discovered which cannot, apparently, 
be any part of the shell of a turtle, but which may well be 
the back-fin of Zeuglodon. And as the aforesaid bony 
tubercles of the porpoises are always found on or near 
the back-fin, it is a safe assumption that in Zeuglodon 
the entire dorsal fin, as well as some portion of the 
back, was covered with a complete tessellated armour of 
bony plates. 

The majority of the living toothed whales (inclusive of 
porpoises and dolphins) are furnished with a dorsal fin, 
and it is therefore reasonable to suppose (apart from the 
evidence of the specimen just referred to) that Zeuglodon 
was similarly provided ; and if this be so, that cetacean 
was evidently a pelagic creature. For the function of a 
dorsal fin is to act as a kind of keel in maintaining the 
balance of the body, this appendage being most 
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developed in purely pelagic cetaceans like the killer, 
while in littoral or fluviatile forms, such as the narwhal, 
the white whale and the Japanese porpoise, it is either 
small or wanting. It is, further, noticeable that cetaceans 
with pointed muzzles (of which Zeuglodon is one) nearly 
always have a larger back-fin than those in which the 
muzzle is short and rounded. In the whalebone bones, 
among which the dorsal fin is either small or wanting, 
its function may be discharged by the keel on the middle 
of the upper jaw, or, owing to corporeal bulk, no such 
function is required at all. 

If, then, we are right in regarding Zeuglodon as a 
pelagic cetacean, it is evident that it could not have 
been completely armoured, but that such armour as it 
retained was merely a survival from a fully armoured 
non-pelagic ancestor. For it is almost impossible to 
believe that the ancestral cetacean was not invested in a 
complete panoply, at least on the dorsal region. 

The whole argument is tersely summed up as follows 
by Dr. O. Abel ( Beitr. Pal. Osier.-Ung., vol. xiii. pt. 4, 
1901), to whom naturalists are indebted for these 
interesting researches. 

In their earliest stage of development the toothed 
whales were fully armoured. The object of the armour 
was as a defence against enemies, such as sharks, such 
an armour being also very valuable to animals exposed 
to the force of a strong surf on rocky shores. As the 
creatures took more and more to an aquatic life, the 
acquisition of greater speed would be of greater value to 
them, and this would be accomplished by diminishing 
the specific gravity and friction of the body, the shorten¬ 
ing of the extremities and the development of a caudal 
fin to serve as the sole instrument of locomotion. 

Accordingly the armour would very soon be lost by 
the pelagic cetaceans in order to diminish friction and 
lighten the specific gravity. Only among certain types, 
which diverged at an early epoch from the ancestral 
stock and took to a fluviatile or estuarine life, did 
vestiges of the armour persist, while the dorsal fin 
remained undeveloped ( Neophocaena ). That in this 
form, as well as in the closely allied true porpoises 
(. Phocaena ), we have the most primitive type of living 
toothed whales, is confirmed by the nature of their denti¬ 
tion, as well as by the circumstance that in this group 
alone the premaxilla is toothed. The relation of the 
interparietal to the parietals is likewise confirmatory of 
the antiquity of the porpoises. 

As many of our readers are aware, Zeuglodon differs 
from modern cetaceans by the characters of its teeth, 
those of the lateral series being double-rooted and having 
compressed and serrated crowns, distantly recalling 
those of the leopard-seal. Between Zeuglodon and the 
shark-toothed dolphins ( Squalodon) the gap is very 
great, but still one which might readily be bridged were 
the missing links forthcoming; and as it is the molars 
of the one type seem derivable from those of the other. 
In Squalodon the molars alone retain the double-rooted 
character of Zeuglodon , and a transition from the former, 
in respect of tooth characters, to the modern dolphins 
and porpoises is afforded by Saurodelphis, of the 
Argentine Pliocene, in which the roots of the teeth, 
although single, are elongated antero-posteriorly and 
thus display clear evidence of their original duality. 
By Dr. Abel, Saurodelphis is indeed regarded as occupy¬ 
ing the middle position between Squalodon and the 
modern dolphins ; but the porpoises are considered to 
form a side branch which diverged from the main stem 
at an earlier date than the appearance of the genus first 
named. 

In conclusion, it maybe mentioned that modern investi¬ 
gations tend to connect the ancestral toothed whales 
with the Carnivora, and in no wise support Sir William 
Flower’s favourite idea that these cetaceans trace their 
descent from early Ungulates. R. L. 
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TIBET AND CHINESE TURKESTAN> 

HE geographical area illustrated by Captain Deasy’s 
book lies in one of the most remote and, at the same 
time, one of the most interesting regions (regarded 
politically) in the whole continent of Asia. 

British India (represented by Kashmir) lies south and 
west of it; to the north, north-east and east stretch the 
shadowy outlines of the “ new dominion ” of China and 
the lofty uplands of Tibet ; Russia looms large to the 
north-west; and a long thin slice of Afghanistan reaching 
out an arm eastwards nearly touches it on the western 
border. It is an area which bristles with the physical 
difficulties presented by a vast array of gigantic mountain 
chains interspersed with flat spaces of desolate upland 
and salt marsh, and it is an area which those high 
authorities who regulate international boundaries will 
sooner or later find it necessary to discuss in close detail; 
for hereabouts exists one of the nebulous corners of the 
Empire. Boundary commissions have come and gone, 
but they have still left undecided the question how far 
China extends south, or Kashmir north ; nor can anyone 
give final shape to Russia’s line of boundary where she 
leaves Afghanistan and spreads eastward towards China. 
Consequently Captain Deasy’s geographical work, and 
the interesting book in which it is described, possess a 
value which can only be regarded as unique. It is only 
by the light of his excellent map that any conclusions can 
be drawn as to the physical nature of this rugged no 
man’s land, and only by the light of his description of it 
can any value be assigned to its apparently desolate hills 
and valleys. It is no small achievement for a cavalry 
officer to carry the principles of scouting on scientific 
geographical lines into such a field of difficulty and deso¬ 
lation as is presented by the buttressed spurs of the Kuen 
Lun and the Muztagh ranges. 

Captain Deasy has set a most excellent example to 
aspiring travellers in remote regions—an example which 
has been lately emphasised strongly by the methods of 
the great traveller Sven Hedin—in the careful prepara¬ 
tions which he made for the scientific prosecution of his 
work. He is not merely an observer. He has proved 
himself to be an advanced geographical surveyor. He 
first armed himself with all available data on which to 
base his exploration, and then attached himself to the 
best of all possible schools of instruction in order to 
learn how to make the best use of it. The result is a 
map which is probably quite accurate enough to take its 
place as the standard geographical reference for all that 
part of High Asia with which it deals, and which must 
be regarded as the most important result of his combined 
literary and field efforts. His observations were all 
worked out by the professional computers of the Indian 
Survey, and the results are tabulated and a record made 
of their value, in the appendix to his book ; so that the 
indefinite haze which usually envelops similar records 
by less careful workmen is absent in Captain Deasy’s 
work, and we know precisely what to make of it. The 
book, which embraces the narrative of his travels (illus¬ 
trated by an excellent series of photographs), is written 
with the traditional modesty of a soldier, and gives a 
faithful and graphic account of the extraordinary diffi¬ 
culties which beset the travellers in the Tibetan border¬ 
land. There is no occasion to exaggerate these difficul¬ 
ties, or to draw on the imagination for thrilling 
episodes and situations. They are formidable enough 
to tax all the resources of ability and determination 
which the best of explorers may have at his command. 
If Captain Deasy’s own description of them hardly does 
justice to the extraordinary obstructiveness of the ugly 
passes of the gigantic Tibetan ranges, his illustrations 
at least do not fail to make it plain. It is almost 

1 “ Tibet and Chinese'Turkestan." By Captain Deasy. Pp. xvi + 420. 

] (London : T. Fisher Unwin, 1901.) Price 21 s. 
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